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Software architecture is the fundamental organization of a system, embodied in its

-
=y components, their relationships to each other and the environment, and the
KE principles governing its design and evolution ----- IEEE 1471-2000
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add(a : Action)
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member | 1..* 1| manager Headquarters
Person
name : Name __—— attributes
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PersonnelRecard
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getContactinformation() - - - 2 address : String
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State Machine

final state —»
state

.\ off / transition nested state
/. - /guard
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initial state B .}
ready(3) [signalOK]

Working

keepAlive / check()
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internal transition

offHook / reclaimConnection()
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event /

action
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Geometry Application Rectangle2 Graphical Application
—— Rectangle - e e —
Geometry Application Graphical Application g —
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+ area () :double ‘ | ’
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V | Geometric Rectangle R |

Graphics Library ‘

+ area () :double
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interface Modem {
void dial(String pno);
void handup();
void send(char c);
char recv();

31
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<<interface>>
Data
Channel

+send(:char)
+recv():char

A

<<interface>>
Connection

+dial(pno:String)
+hangup()

Modem
Implementation
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When a new shape is added this |
should be changed(and this is badit)

1E;ZOCP — FHARN

GraphicEditor

- | +drawCrrcle():void
| HdrawRectangle():void [
~{ +drawShape().void

- - —— - ———

diawRectangle();

else if (sm_type ==2)

N X
L s mutype == 1)

drawCircle();

.J{fﬁﬁl.ﬁlﬁ.fzziﬁ\l,ﬁﬁ

Rectangle —D! Shape

class Rectangle extends Shape {
Rectangle() {
super.m_type=1;
}
} 33

// Open-Close Principle - Bad example
class GraphicEditor {
public void drawShape(Shape s) {
if (s.m_type==1)
drawRectangle(s);
else if (s.m_type==2)
drawCircle(s);

}

public void drawCircle(Circle r) { .... }
public void drawRectangle(Rectangle r) {

}
}

class Circle extends Shape {

}

class Shape {
int m_type;

Circle() A
super.m_type=2;
Y

}
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GraphicEditor

+drawShap e(s: Shape ) vol s Rl

Shape

—D

+draw().voxs

Rectange

sdraw().void

Q5

34

5 .chavd),

sdraw() void

X B W E - o

No changes reqired when a new
shepe is added{Good!ii).

OCPJRIN, iEINI— 1 #rBYshape:

. XY EFFR- FHIshapetEii— N Eag+2E
Z2 drawShape()

// Open-Close Principle - Good example
class GraphicEditor {
public void drawShape(Shape s) {
s.draw();

}

}
class Shape {

abstract void draw();
}
class Rectangle extends Shape {
public void draw() A
// draw the rectangle

}




LSP-EB & #a[E N

QLSP: FHBUNBT B ELE SR

class Rectangle {

int m_width; int m_height;

void setWidth(int width){ m_width = width; }
void setHeight(int height){ m_height = height;
int getWidth(){ return m_width; }

int getHeight(){ return m_height; }

int getArea(){ return m_width * m_height; }

}

class Square extends Rectangle {
void setWidth(int width) {
m_width = width; m_height =
void setHeight(int height) {
m_width = height; m_height =

width; }

height; }

class LspTest {

1}

private static Rectangle getNewRectangle() {
return new Square();

b

public static void main (String args[]) {
Rectangle r = LspTest.getNewRectangle();
r.setWidth(5); r.setHeight(190);
// user knows that r is a rectangle.
System.out.println(r.getArea());

// now he's surprised to see that the area is 100 instead of 50.

-

Rectangle

AL, EERFFARIER

2\

X

Square
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// DIP - Bad example
class Worker {

public void work() {

// ....working

13
class Manager {

Worker m_worker;

public void setWorker(Worker w) {

m_worker=w;

) = EER KT EER
public void manage() { |#R, HE#workerFs
m_worker.work() ; &2 Manager

}
}
class SuperWorker {

public void work() {
//.... working much more

I3

// DIP - Good example
interface IWorker { public void work(); }
class Worker implements IWorker{
public void work() {
// ....working
13

class SuperWorker implements IWorker{
public void work() A
//.... working much more
13

class Manager {
IWorker m_worker;
public void setWorker(IWorker w) {
m_worker=w;

} = EERAMIEEE
public void manage() { |4k EH#aworker
m_worker.work() ; =3 {& X Manager

1}

37
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Zoeh g . Sl OA AR
— - Se 1Ay FRisR T
controls > Rt O E MRt el B
1.1 1.1 V + turnOn() ;Ej: TI:EIJ}\T
+ poll() + turnoff() ;
<<interface>>
Public class Button { ST TumOn L
private Lamp itsLamp: controls LumOfiable .
.1 1.1 + turnOn()
public void poll() { + poll() + turnOn() + turnoff()
If (/* some condition */) itsLamp.turnOn(); + turnoff()

}

}

0
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B
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Protocal

-conversationState

Client

+clientConnect()
+clientMessage()
+clientDiscannect()
+serverAcknowledge()
+serverMessage()
+serverErran)

ZNREEY
T REPRZ TR

B2

"0

Server

winterraces
ProtocolClientSide

Protocaol

Client
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.| telientConnect()

+clientMessage()
+clientDisconnect()

-conversationState

+clientConnect()
+clientMessage()
+clientDisconnect()
+serveraAcknowledge()
+serverMessage()
+serverErron)

TN

ginterfaces
ProtocolS erverside

+serverMessage()
+servergrrar)

+serverAcknowledge() |

RS ESRE

U= RS

Q "H'RPZNEREEES

> —PRERET W ERFTACients

Q " EONSEASETARCcientsf9Z21MzO

> clientABIKEEAERRYGA, FHEclients
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Server
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// ISP - bad example

class Worker implements IWorker{
public void work() {

// ....working
}
public void eat() {
/] ..., eating in launch break

})

class Manager {
IWorker worker;
public void setWorker(IWorker w) {
worker=w:
Y
public void manage() {
worker.work() ;
)

// ISP - good example
interface IWorker extends Feedable, Workable { }

interface IWorker { )
void work(); void eat(); .§£]§}-

interface IWorkable { void work(); }
interface IFeedable{ void eat(); }

class Worker implements IWorkable, IFeedable{
public void work() { .. }
public void eat() { ... }

}

class Robot implements IWorkable({
public void work() { ... }

}

class Manager 1

Workable worker;

public void setWorker(IWorkable w) {
worker=w;

}

public void manage() {
worker.work() ;
+}
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Message

Window
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________

Windows

1
MyApplicatiop$==77===77" ===~ .
| | ;
1
! | :
— - |
----- VJazk My Tasks [— |
= ! = — Database :
l : _______________ ! :
P | :
N v v B :
Tasks MyDialogs |~===m=mmm=mn-

MyDialogs . MyApplication
X r-p--m-——=—==-- -> Y
MyDialogs Cp——— MyApplication
<<interface>>
X => X Server N e — oY
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Qe B HFERER

]
[mm=mmmmmmmmmmmmmo MyApplication f--------===========---mmmmommmooooo- 1
N T |
— 1 : -: I
MyApplication®==;""" ™ : : I :
— — _|§ i /1 Vv h 4 v I
I
Message Task T T+ 3 — : Message | | TaSk MvTasks I
TG S Window e " Database | 1 Window :- Window YRASKSS _ _ _ _ > '
: ; , : S Database |
1 : | I [rm————————- < I I
— — : : : 1! | !
Tasks MyDialogs |= = = = == mm =t I : — \L u — \L :
_ i . . :
re— : ! Tasks MyDialogs |
i I T ' I
. o !
L~ > Windows K- - -~ ----—--——--- J L - - - | aNewPackage
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Source:
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External
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Stimulus:
(Fault)
Omission,
Crash,
Timing,
Response

Artifact:
Process,Storage,
Processor,
Communication

Environment:
Normal,
Degraded
Operation

Response:
Record,Notify,
Disable,Continue
(Normal/Degraded)
Be Unavailable

Response
Measure:
Repair Time,
Availability,
Available/
Degraded
Time Interval
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Identity
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Provider

API|
Gateway

Microservices

Service

Simpler To Deploy

Deploy in literal pieces without affecting
other services.

Simpler To Understand

Follow code easier since the function is
isolated and less dependent.

‘_
|
—" Remote
| Service
| Reusability Across Business

Share small services like payment or login
systems across the business.

Faster Defect Isolation

When a test fails or service goes down,
isolate it quickly with microservices.

Management

Service
Discovery

— _
Content
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Minimized Risk Of Change

Avoid locking in technlogies or languages
- change on the fly without risk.
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time, velocity)
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CLIEMT 1
GetDisplay Info
Graphics
Frocessing

1

I

CLIENT 2
GetiDisplay Info
Graphics
Frocessing

1

CLIENT n
GetDisplay Info
Graphics
Frocessing

1

Frocedure Call
1

I

Frocedure Call
1

I

Frocedure Call
1

in: hurW

out: attitude, fuel, time |, velocity

SERVER:
Same State
Game Logic
Environment
Simulation
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application
logic

data
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presentation
logic

shared data

application
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data
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logic

application
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data
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- presentation WWW Browser
Eﬁ presentation WAV Browser ,__tl logic
= logic
= application application
logic specific
application functional (sp )
logic processing
data database storage X .
management and access application application
Network load: low logic (generic)
Config. Mngmnt: simple (only server) data
Security: concentrated at server management database
Robustness: stateless clients => easy fault recovery
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thin / thick client

Presentation tier

The top-most level of the application is the
user interface. The main function of the
interface is to translate tasks and results to
something the user can understand

Logic tier

This layer coordinates the application,
processes commands, makes logical
decisions and evaluations, and performs.
caleulations. It also moves and processes
data between the two surrounding layers.

Data tier

Here information is stored and retrieved
from a database or file system. The
information is then passed back to the logic
tier for processing, and then eventually
back to the user.
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GET LISTOFALL ADD ALL SALES
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Command Interpreter

File System

Security

Network Support

Memory Management

CPU Scheduling

Process Management

Device Management

I API |
Network File Window
Support Server Server

Memory CPU

Mgmit. Scheduling
Device || Interrupt || Boot and
Drivers || Handler Init.

| Message Passing | |

Hardware
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Hardware

TCP/IPiY

Application Layer

=5

=3

(Telnet, FTP,SMTP,...)

Transport Layer

(TCP,UDP....)

Internet Layer

(IP)

Network Access Layer
(Ether,Token Ring,...)

> Data

> Headen] | Datal
> Header] | [Header| | Data
Header| | |Headet] | |[Header] | Datal




P ESRFRINERR

ﬂl: EH@W%’I&%
TEJ’@J:' [RIRFAR(ER

>BERABEIERENE WEER
EI’J1I EﬁZﬂE—%%ﬂm‘EvBE’Jﬁm

klttéazﬁ}i‘z Ei _ %%‘JZEJ@

o EEERIEE 1%/':\'%%2%*@37_ fi&/
iR, MRS AR
/_.RE: /\%TRDZ_ ):'_JEZ:
[EIR9SEIN

76

QR
>R D Bl ge= S ERE
E JZKEM%- Ké
_LIIE.I MHEIJ z:,nW?:;F
é‘r%



MVC ({28!-E-i=HI=S)

Wl ]

> E,

LR

>l 251#*”%‘?%%@51”’2“ (Ulii'i

77

EﬁZ‘;F) i

ff_ e

u@ SR

ER AN

E%n’“_ra?

TomCat,

Eazu KT

\

i, EmRm R

BT

\\

HIIJ

R
ﬁaﬁ&m
I THE, -

A

E MVC””*’JH JLERHYFF
\iﬁﬂl
Net, Rail =§)

Encapsulates application state
Respands to state queries

Exposes application
State ! functionality
Query Notifies views of changes | State
‘ | Change

Change
Notification

View Selection ‘ Controller
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